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Abstract
Purpose:  To  report  the  sequential  placement  of  inferior  vena  cava  ﬁlter  (IVCF)  and  peripherally
inserted central  catheter  (PICC)  using  the  same  upper  extremity  venous  access.
Material  and  methods:  This  is  a  retrospective  study  that  reviewed  the  medical  records  of
379 consecutive  patients  who  underwent  IVCF  insertion  during  a  39-month  period  at  our  center.
Of these  379  patients,  28  patients  had  sequential  insertion  of  an  IVCF  and  a  PICC  through  the
same upper  extremity  venous  access.  The  same  vein  entry  site  was  used  for  placement  of  the
IVCF followed  by  PICC  insertion.  Data  collected  included:  indication  and  duration  of  IVCF  and
PICC placement,  access  site  location,  complications,  and  the  type  of  IVCF.
Results:  IVCFs  were  placed  for  prophylactic  purposes  in  15  patients  (53.6%)  and  therapeuticthrombosis purposes  in  13  patients  (46.4%).  Right  upper  extremity  veins  were  used  for  venous  access  in
27 patients  (96.4%):  brachial  (n  =  16),  basilic  (n  =  9),  and  cephalic  (n  =  2).  The  left  basilic  vein
was used  in  one  patient  (3.6%).  IVCFs  were  temporary  in  20  patients  (71.4%)  and  permanent
in 8  patients  (28.6%).  There  were  no  procedural  complications.  The  OptEase  ﬁlter  was  used  in
23 patients  (82.1%)  and  the  TrapEase  ﬁlter  was  used  in  5  patients  (17.9%).
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Conclusion:  Simultaneous  IVCF  and  PICC  insertion  using  the  same  upper  extremity  venous  access
was feasible  and  safe  in  our  series.  This  combined  technique  provides  the  patient  with  central
venous access  for  repeated  blood  collections  and  intravenous  therapy.
© 2015  Éditions  franc¸aises  de  radiologie.  Published  by  Elsevier  Masson  SAS.  All  rights  reserved.
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1eep  venous  thrombosis  leading  to  acute  pulmonary
mbolism  is  a  major  source  of  morbidity  and  mortality
orldwide.  Patients  with  conditions  at  risk  for  thromboem-
olic  disease  may  beneﬁt  from  prophylactic  inferior  vena
ava  ﬁlter  (IVCF)  placement  while  those  with  the  diagnosis
f  thromboembolism  proﬁt  from  therapeutic  temporary  or
ermanent  IVCFs  [1].  The  traditional  access  sites  for  IVCFs
nsertion  are  through  the  common  femoral,  subclavian,  and
nternal  jugular  veins.  The  development  of  small  diameter
ow  proﬁle  IVCFs  have  broadened  the  venous  access  options
or  their  insertion.
Occasionally,  patients  may  have  comorbidities  or  restric-
ions  that  make  IVCF  insertion  through  traditional  access
ites  difﬁcult  (e.g.,  existing  venous  thrombosis,  cervical  col-
ar,  endotracheal  intubation,  severe  cervical  arthritis,  fecal
nd/or  urinary  incontinence,  and  the  concern  for  higher
isk  of  puncture  site  infections).  In  these  patients,  IVCF
lacement  may  be  achieved  through  upper  extremity  venous
ccess  [2—6].  Furthermore,  hospitalized  patients  requiring
VCF  placements  often  require  extended  intravenous  access
s  well  as  those  that  are  discharged  to  extended  care  facil-
ties  for  recovery  and  rehabilitation.  Therefore,  placement
f  an  IVCF  and  a  catheter  for  central  venous  access  in  one
etting  through  the  same  upper  extremity  vein  appears  prac-
ical  and  cost-effective.  This  combined  approach  is  of  value
or  patients  with  anticipated  prolonged  hospitalizations  or
hose  who  will  be  discharged  and  require  a  central  venous
ccess.  Here,  we  report  our  experience  with  sequential  IVCF
lacement  followed  by  peripherally  central  catheter  (PICC)
nsertion  using  the  same  upper  extremity  vein.
aterials and methods
atient demographics and data collection
his  is  an  institutional  review  board  approved  retro-
pective  study  that  includes  the  medical  records  of
79  consecutive  patients  who  underwent  IVCF  insertion  dur-
ng  a  39-month  period  at  our  center.  Of  these  379  patients,
8  patients  (18  male,  mean  age  =  44.0  ±  21.6  years  [range  18
o  85  years])  had  simultaneous  insertion  of  an  IVCF  and
 PICC  through  the  same  upper  extremity  venous  access.
arameters  measured  were  IVCF  and  PICC  placement  indi-
ations,  access  site  location,  complications  associated  with
VCF  and  PICC  placement  (line  infections,  post-procedural
leeding  or  hematoma  formation,  upper  extremity  venous
hrombosis  or  thrombophlebitis,  or  access  point  venous
hrombosis),  and  the  type  of  IVCF.rocedural technique
ne  of  two  commercially  available  low  proﬁle  delivery  sys-
em  IVCFs  were  used  in  all  patients:  the  OptEase  ﬁlter
P
r
i
cCordis  endovascular,  Johnson  and  Johnson,  Warren,  New
ersey)  or  the  TrapEase  ﬁlter  (Cordis  endovascular,  Johnson
nd  Johnson,  Warren,  New  Jersey);  and  5-F  PICC  set
Pro-PICC  CT  5-F  Dual  PICC;  Medcomp,  Harleysville,  Pennsyl-
ania).  The  puncture  of  the  upper  extremity  vein  was  guided
y  ultrasound  followed  by  insertion  of  the  0.018′ ′ guidewire
Fig.  1a).  The  sheath  of  the  PICC  set  was  inserted  over  the
ire  to  gain  access  to  the  vein  (Fig.  1b).  The  dilator  was
emoved  and  a  second  0.035′ ′, 145  cm  J-wire  was  inserted
n  parallel  through  the  sheath  into  the  superior  vena  cava
nd  taken  caudally  to  the  inferior  vena  cava  (Fig.  1c).  The
.035′ ′ J-wire  was  used  for  IVCF  insertion  while  the  0.018′ ′
ire  secured  at  the  side  of  the  venipuncture.  The  5-F  PICC
heath  was  removed  without  peeling  it  away  and  reserved
or  later  use.  The  8-F  IVCF  dilator  sheath  was  inserted  over
he  0.035′ ′ wire  and  taken  caudally  to  the  distal  inferior  vena
ava  (Fig.  1d).  A  venacavogram  preceded  IVCF  deployment.
he  IVCF  was  deployed  below  the  renal  veins  and  the  IVCF
heath  removed.  The  PICC  peel-away  sheath  was  reinserted
ver  the  0.018′ ′ wire  left  aside  during  IVCF  insertion.  The
ire  was  introduced  until  its  tip  was  in  the  distal  superior
ena  cava  or  atriocaval  junction.  The  length  of  the  wire  was
arked  with  a  hemostat  and  the  wire  removed  from  the
ein  leaving  the  vascular  sheath  in  the  vein  lumen.  The  wire
ength  was  measured  and  the  PICC  catheter  cut  at  the  same
ength  (Fig.  1e).  The  5-F  PICC  catheter  was  inserted  through
he  vascular  sheath  into  the  upper  extremity  vein  leaving
ts  tip  in  the  distal  superior  vena  cava  or  atriocaval  junction
Fig.  1f).
esults
VCFs  were  placed  for  prophylactic  purposes  in  15  multi-
rauma  patients  (53.6%)  and  for  therapeutic  indications
 to  prevent  initial  or  recurrent  embolic  phenomena  —  in
3  patients  (46.4%)  (deep  venous  thrombosis  [n  =  8]  and
ulmonary  embolism  [n  = 5]).  Right  upper  extremity  veins
ere  used  for  venous  access  in  27  patients  (96.4%):  brachial
n  = 16),  basilic  (n  =  9),  and  cephalic  (n  =  2).  The  left  basilic
ein  was  used  in  one  patient  (3.6%)  (Fig.  2a,b,c).  IVCFs
ere  temporary  in  20  (71.4%)  patients  and  permanent  in
 patients  (28.6%).  Data  on  the  total  duration  of  PICC  line
sage  was  available  in  12  patients  (42.9%;  trauma  [n  =  7],
ulmonary  embolism  [n  =  3],  and  deep  venous  thrombosis
n  = 2])  (mean  duration  of  23.8  days  [range  1  to  98  days]);
ll  these  patients  remained  admitted  during  the  course  of
heir  PICC  insertion  and  subsequent  removal.  Eleven  of  these
2  patients  were  admitted  to  the  intensive  care  unit  and  had
ICC  placement  for  extended  intravenous  access  and  the
emaining  patient  with  deep  venous  thrombosis  had  a  PICC
nserted  for  chemotherapy.  In  these  patients,  there  were  no
ases  of  line  infections,  thrombophlebitis,  or  access  point
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eFigure 1. Procedural steps for inferior vena cava ﬁlter deploym
(please refer to text, Procedural Technique).
venous  thrombosis  during  the  PICC  duration.  The  remaining
16  patients  (57.1%)  were  discharged  with  the  PICC  in  place.
There  were  no  procedural  complications  including  no  peri-
or  post-procedural  episodes  of  uncontrolled  bleeding  or
development  of  hematomas.  The  OptEase  ﬁlter  was  used
in  23  patients  (82.1%)  and  the  TrapEase  ﬁlter  was  used  in
5  patients  (17.9%).
2
s
F
Figure 2. a, b, and c: simultaneous inferior vena cava ﬁlter and periph
vein approach in a 52-year-old female status post-partial hepatectomy (m
ﬂuid collections and bilateral iliac vein thrombosis. After achieving acce
inferior vena cava (a). The inferior vena cava ﬁlter (circle) was deploy
inserted central catheter (arrows) was inserted and positioned in the diswith sequential peripherally inserted central catheter placement
iscussion
imultaneous  IVCF  and  PICC  insertion  using  the  same  upper
xtremity  venous  access  was  technically  successful  in  all
8  patients  with  no  complications.  Albeit  there  was  a  3-F
ize  difference  between  the  ICVF  sheath  (8-F)  and  PICC  (5-
),  there  was  no  difﬁculty  in  achieving  hemostasis  by  simple
erally inserted central catheter placement through the left basilic
etastatic breast cancer) complicated by postoperative abdominal
ss in the left basilic vein, a venacavogram revealed patency of the
ed below the infrarenal veins (b). Subsequently, the peripherally
tal superior vena cava (c).
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emporary  pressure  on  the  phlebotomy  site.  The  sequential
echnique  described  offers  the  beneﬁt  of  having  two  pro-
edures  in  one  setting  without  using  additional  materials
o  deliver  the  PICC  after  IVCF  placement.  The  procedural
equence  is  set  up  in  a  way  that  the  time  for  PICC  inser-
ion  involves  only  catheter  length  measurement  and  PICC
atheter  insertion  through  the  vascular  sheath  already  in
lace  within  the  vein.
IVCF  insertion  through  upper  extremity  veins  has  been
eported  in  limited  series  [2—6],  some  with  concomitant
ICC  placement  [2—4].  Engmann  and  Asch  [2]  reported
echnical  success  with  Simon  nitinol  IVCF  insertion  and
ubsequent  PICC  placement  in  23  patients  using  an  upper
xtremity  venous  access.  Stavropoulos  et  al.  [3]  reported
lacement  of  TrapEase  IVCF  and  PICC  in  17  patients  using
pper  extremity  veins.  In  each  of  these  series,  the
escribed  techniques  had  an  additional  exchange  of  the
VCF  sheath  over  a  guidewire  prior  to  PICC  insertion.  In
he  present  series,  we  describe  a  simpliﬁed  technique  in
hich  no  extra  step  is  necessary  after  achieving  venous
ccess.
The  beneﬁts  of  PICC  placement  in  the  inpatient  as  well
s  outpatient  is  to  facilitate  short-  or  long-term  intravenous
herapy  of  vesicants,  irritants,  and  any  medications  have
een  discussed  before  [7].  The  above  mentioned  beneﬁts
ould  be  augmented  specially  in  the  group  of  patients  with
ifﬁcult  vascular  access  including  cases  with  advanced  age,
olytrauma,  multiple  comorbidities,  history  of  intravenous
rug  abuse,  corticosteroid  and  anticoagulation  use,  and  obe-
ity.  Technically,  PICC  placement  is  more  challenging  in
he  pediatric  population,  however,  its  value  and  safety  has
een  substantiated  in  a  retrospective  series  of  74  pediatric
atients  [8].  Although  we  agree  with  Wojnar  and  Beaman
7]  that  the  PICC  selection  criteria  needs  to  become  stan-
ardized  in  the  current  medical  practice,  there  has  been
 recent  trend  towards  increasing  usage  of  PICC  in  clinical
ettings  [9,10].
Health  care  specialists  with  experience  in  trauma,
urgery,  and  critical  care  settings  who  have  cared  for
atients  with  unstable  conditions  may  favor  the  com-
ined  technique  presented.  These  colleagues  may  encounter
brupt  changes  in  the  patients’  clinical  status,  require
ultiple  blood  draws,  simultaneous  administration  of  med-
cations  and  ﬂuids  would  agree  that  PICC  placement  will
ffectively  improve  the  anticipatory  care  planning  pro-
ess  for  these  patients  during  their  inpatient  stay  and
pon  discharge  to  long-term  care  placement.  Such  patients
ould  often  require  rehabilitation  post-inpatient  admission,
ncluding  referral  to  speech,  occupational  and  physical  ther-
pies  for  rehabilitation  in  long-term  care  facilities.  During
hese  skilled  days,  a  PICC  is  extremely  useful  for  transfu-
ions,  parenteral  nutrition,  antibiotics,  hydration  and  blood
raws.
The  above  mentioned  critically  ill  group  of  patients  (e.g.,
olytrauma  patients)  is  also  predisposed  to  thromboembolic
omplications  during  or  after  their  admissions.  In  the  pres-
nce  of  contra-indicating  factors  to  anticoagulation,  IVCF
lacement  would  be  considered  as  an  option  for  them.  It  is
ot  uncommon  for  such  patients  to  have  overlapping  indica-
ions  for  IVCF  and  PICC  line  placement,  and  in  our  opinion,
uch  a  targeted  group  should  best  be  considered  for  a  simul-
aneous  IVCF  and  PICC  line  placement  procedure.D.H.  Ballard  et  al.
Limitations  to  our  series  include  a  small  number  of
atients  and  a  limited  long-term  follow-up  for  the  develop-
ent  of  upper  extremity  venous  thrombosis.  Additionally,
ur  study  included  only  two  IVCF  types.  Assessment  of  other
VCF  through  upper  extremity  venous  access  would  be  of
alue  as  IVCF  selection  by  interventional  radiologists  is  often
 choice  of  personal  preference,  availability,  and  afford-
bility.  In  the  present  study,  we  did  not  retrieve  patients’
oagulation  proﬁles.  Albeit  PICC  placement  may  be  per-
ormed  in  patients  with  coagulopathies  [11],  by  protocol,
ll  of  our  patients  had  their  international  normalized  ratio
ithin  normal  limits  or  corrected  before  the  procedure.
onclusion
equential  placement  of  IVCF  and  PICC  using  the  same
pper  extremity  vein  was  feasible  and  safe  in  our  series.
atients  that  required  both  an  IVCF  placement  and  cen-
ral  venous  access  beneﬁted  from  this  combined  approach,
hich  spared  them  from  having  a  separate  procedure.  This
echnique  has  the  advantage  of  using  the  same  venous
ccess  site  for  the  performance  of  a  prophylactic  or  ther-
peutic  IVCF  placement  and  the  simultaneous  insertion  of  a
entral  line.
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